Highlight
In the laboratory, seed of 10 oui of 25 forest range shrubs and herbs germinaied without either scarification or stratification. Sfrafificafion was required for 5 species and improved the germination of 10 others. Seventeen species germinafed af 1 C after prolonged stratification: this characteristic would enable seedlings to become established ahead of fame grasses seeded in ihe spring.
Information
on germination requirements is available for many of the forest shrubs (USDA, 1948) but little work has been done on most of the forest herbs of the douglasfir zone.
Germination tests conducted under controlled environmental conditions are useful in revealing and separating the various factors involved in breaking seed dormancy and in offering some insight into the germination requirements of plant species. It is recognized, however, that the results obtained in the laboratory cannot be interpreted for field conditions without extensive field testing. Such results do, however, permit the establishment of reasonable hypotheses.
Methods
The seed of 25 species (Table 1) was collected from different sites in the Kamloops area and stored in envelopes at the Research Station until tested. Usually the seed was tested during the winter following collection.
Normally seed of fleshy fruits was threshed in a blender shortly after collecting.
Samples of all seed were tested in incubators at 21 C until all germination ceased over a lo-day period. If satisfactory germination percentage was not reached, samples were subjected to scarification or stratification treatments or both. Scarification was accomplished by dipping the seed into concentrated sulphuric acid for varying lengths of time. In the stratification treatments the seed was kept moist at 1 C for 30, 60, 90, 120, and 150 days. Since temperature is an important environmental factor affecting the initiation and rate of germination, all seed lots were incubated at 1, 4.5, 10, 15, and 21 C. All seed was germinated on standard blue germination blotters saturated with distilled water in lo-cm petri dishes. The incubators used were BOD refrigerators kept at constant temperature (plus or minus 0.5 C about desired temperature).
The incubators were unlighted but the seed received light during periods of counting.
In the light-requirement tests with dwarf blueberry (botanical names in Table 1 ) and huckleberry, light was excluded for 1, 3, 6, 9, 12, 15, 18, 21 , and 24 days from the time the seed was moistened.
Normally two replicates of 100 seeds each were used per treatment and each test was repeated three times with different seed lots, generally in different years.
In tests requiring alternating temperatures, combinations of 30, 60, 90, 120, 150, 196 days were used.
Plant nomenclature follows that of Hitchcock et al. (1955) .
Results
Seed of 10 of the species germinated without scarification or stratification (Table 1 ).
Among the species tested, scarification was necessary only for kinnikinnick although it shortened the time required for germination or increased the total in some cases. None of the seed of ki&ikinnick could be germinated wit ho u t scarification. The seed coat of this species was very hard and accepted 7 hours in concentrated sulphuric acid w it h only slight pitting. Seed of kinnikinnick, bunchberry, and rose that was threshed when harvested in the fall stood up to acid treatment considerably longer than that which was stored in fruit until ready for testing. Scarification of timber milkvetch, lupine, and purple vetch both improved the germination and shortened the period over which the seed germinated.
This was particularly noticeable in milkvetch which although it would germinate without scarification did so gradually over a period of three months.
Only 5 species required stratification. For another 10 species stratification for 30 to 120 days either increased the total germination or shortened the total time required. Of the methods used to break seed dormancy the best results were obtained with continuous low-temperature treatments.
Stratification shortened the germination period of milkvetch but was not necessary if the seed was scarified.
Some species required alternations of temperatures to break dormancy. Kinnikinnick after many combinations yielded 34% germination when the seed was moistened and dipped in concentrated sulphuric acid for 7 hours, then kept 90 days at room temperature followed by 90 days at 1 C. Bunchberry germinated after being moistened and receiving 30 days at room temperature followed by 150 days at 1 C. Oregongrape germinated well (74% > after being moistened and kept 30 days at 1 C, 60 days at room temperature, and then 196 days again at 1 C.
Low temperature germination was common. Seventeen species showed upwards of 10% germination at 1 C after 120 to 150 days stratification. Saskatoon serviceberry, milkvetch, oregongrape, white hawkweed, and purple vetch, reached germinations of over 50% during lengthy stratification.
Dwarf blueberry and huckleberry were unusual in that they had to be exposed to light periodically during the entire pre-germination period for germination to take place. Both species required 18 to 21 days to germinate and would not do so unless exposed to at least intermittent light during the entire pre-germination period.
Discussion
One of the most interesting aspects of the results is the number (68%) of species germinating at low temperatures after prolonged stratification.
Species that show this characteristic could presumably overwinter under snow and germinate in the early spring before or just after the snow disappears. This would enable the seedlings to become established ahead of tame grasses seeded in the spring. For this reason then fall seeding in the forest seems preferable.
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